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Abstract of JP5G070036 
PURPOSE.To produce efficiency a three- 
layered soft food, by extruding a core layer, 
interlayer, and outer layer at She same time to 
mold a three-layered cylindrical materia!, 
rolling the material while cut into a given size 
in a unique cutting and rolling means, and 
molding the material. CONSTITUTIONS 
extrusion molding apparatus having an 
extrusion device, equipped with an outer 
materia! feed hopper 1, an interlayer material 
fed hopper 2 and a core layer feed hopper 3 
for feeding the layers through pipes 11,21 and 
31 to an extrusion nozzle 5 provided in the 
form of a triple pipe and extruding layers 
through the triple pipe at the same time to 
moid a three-layered cylindrical soft dough 
material, and cutting the extruded dough 
material into a given size with cutting edges, 
dropped in an input (IN) of caterpillar belts (A) 
and (8), and meshing with each other, 
introducing the cut dough material into rolling 
chambers (R)- and molding the dough material 
with groups 41-. forming the chamber wails, 
and passing by each other to advance and 
retreat, and delivering the resultant spherical 
molded material from the output (OUT) of the 
belts (A) and (B). Thus, the layered soft food 
can be efficiently produced. 
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SPECIFICATION 

1 ■ Title of the Invention 

Extrusion Molding Apparatus of Layered Soft Food 

2. Claims 

(1) Extrusion molding apparatus of layered soft food, comprising an extrusion 
device for the extrusion molding of a three-layered rod-shaped soft dough 
material F, being equipped with an outer layer material feed hopper I, an 
intermediate layer material feed hopper 2, and a core layer material feed 
hopper J, for feeding each layer material via the respective feed chambers or 
tubes 11 and 21 to an extrusion nozzle 5 with a large-diameter nozzle SI, a 
medium-diameter nozzle 52, and a small-diameter nozzle S3, disposed like a 
triple pipe, and simultaneously extruding an outer layer materia! F/ from 
between the large-diameter nozzle SI and the medium-diameter nozzle 52, an 
intermediate layer material F 2 from between the medium-diameter nozzle 52 
and the small-diameter nozzle S3, and a core layer material F } from the small- 
diameter nozzle S3; and a cutting/rolling device provided with a pair of 
caterpillar (registered trademark) belts A and B possessing cylinder-shaped 
crossing groups 41, 41... that cover the entire circumferential area and 
provided with cutting edges 41a, 41a... at specified intervals, and placed so as 
to line up on the right and left to vertically form pipe-shaped rolling chambers 
R, R... due to the meshing of groups 41, 41... of the caterpillar belt A with 
groups 41, 41... of the caterpillar belt B, and constructed to be capable of 
circulating motion so that these caterpillar belts A and B are caused to pass by 
each other moving downward while the groups 41, 41... which form rolling 
chambers R, R... move downward at the same speed, and are separated at the 
output (OUT) position; 

and characterized in that at the top position input (IN) where said caterpillar 
belts A and B face each other, is positioned the extrusion nozzle J which 
continuously extrudes the soft dough material F in a rod shape, and the rod- 
shaped soft dough material F that is extruded therefrom drops into the input 
(IN) of the caterpillar belts A and B, while being cut to the specified 
dimensions by the meshing cutting edges 41a, 41a, and the thusly cut soft 
dough material F is introduced into the rolling chambers R, R..., and is formed 
into spheres due to the fact that the groups 41, 41... that form the walls of said 
chambers are caused to move, passing by each other, and is then discharged 
from the output (OUT) of the caterpillar belts A and B. 

2 



3- Detailed Description of the Invention 



The present invention relates to a molding apparatus of three-layered soft food. 

In recent years, there has been a demand for a greater variety of food shapes, and 
as the shapes become more complex, the machining operations become more difficult, 
and the cost of production increases. This leads to technical difficulties in the 
development of new products. In particular, wrapped an [bean jam] food products such 
as manju [bun with bean jam filling], daifuku mochi [rice, cake filled with bean jam], 
habutcte mochi ["folded silk" rice cake], and the like, are now being produced in the 
confectionery industry, and in each case, these are what are known as two-layered 
products in which the an [bean jam] is simply wrapped with an outer skin. On the other 
hand, due to the influence of greater variety in food shapes, there is now a desire to 
increase demand by offering new flavors by forming the an [bean jam] itself into two 
layers. However, the operation of wrapping the soft an [bean jam] itself with another 
type of soft an [bean jam], and then wrapping that with a strongly adhesive outer layer is 
an unimaginably difficult technology, and has been considered something unsuited to 
complete mechanization. Consequently, since mass production and large-volume sales 
are unable to satisfy the requirements of the mass demand for three-layered wrapped an 
[bean jam] products, only a small number of hand-made products have been offered. 

Accordingly, as a result of careful research based on long years of cumulative 
research and development regarding an [bean jam] wrapping technology, so as to achieve 
the automation of a three-layered an [bean jam] wrapping technology which had been 
considered impossible to accomplish, the present inventors achieved an automated 
molding apparatus of layered soft food that broadly forms three layers, including three- 
layered wrapped an [bean jam] 

That is to say, the apparatus of the present invention is characterized in being 
provided with a constitution such that an extrusion nozzle for simultaneously extruding a 
core layer, an intermediate layer, and an outer layer is arranged with a specified shape, so 
as to form a three-layered rod-shaped material by extrusion molding, which is then cut to 
each specified dimension by a cutting/roiling means, and this is described in detail below 
on the basis of the drawings. 

FIG. 1 is a frontal view showing the present invention as applied to a three-layered 
an [bean jam] wrapping machine. On the center top of a load platform Tare arranged an 
outer layer feed hopper 1, to the left thereof an intermediate layer feed hopper 2, and to 
the right thereof a core layer feed hopper 3, and an extrusion nozzle 5 that extrudes the 
materials fed from each respective hopper /, 2, and 3 to form a three-layered rod-shape F 
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and directing it toward a cutting/rolling means 4 formed by arranging a vertical pair of 
caterpillar belts A and B to face each other. 

Said extrusion nozzle 5 is arranged so that a large-diameter nozzle 51, a medium- 
diameter nozzle 52, and a small-diameter nozzle 53 are disposed like a triple pipe (see 
FIG. 2). That is to say, the large-diameter nozzle 51 is arranged to be screwed onto the 
bottom of a box-shaped extrusion chamber 11 that communicates to the outer layer 
material feed hopper / via a compression-feed means from a pair of roller gears 12, 12, 
and possesses a conical tapered surface 51a on the inside surface. On the other hand, the 
medium-diameter nozzle 52 is arranged to be screwed onto the front end of an 
intermediate layer feed tube 21 guided into said box-shaped extrusion chamber 11 from 
the left side, communicating to the intermediate layer material feed hopper 2 via a 
compression-feed means 22 likewise formed from a pair of roller gears, and possesses on 
the outside surface a tapered surface 52a corresponding to the tapered surface 51a of the 
large-diameter nozzle 51. Moreover, the small-diameter nozzle 53 is arranged to be 
screwed to the front end of a core material feed tube 31 arranged to be guided to the 
center of the intermediate layer feed tube 31 [sic] from the right side, communicating to 
the core layer material feed hopper 3 via a compression-feed means 32 likewise formed 
from a pair of roller gears, and possesses a tapered surface 53a on the outside surface. 

Therefore, an outer layer material Fj is extruded from the extrusion chamber //to 
pass between the tapered surfaces 51 and 52 due to the compression-feed means 12 [sic], 
but at the same time, an intermediate layer material Fi is also extruded from the feed tube 
21 between the tapered surfaces 52a and 53a due to the compression-feed means 22, and 
the core layer material F 3 is extruded through the nozzle 53 from the feed lube 31 due to 
the compression-feed means 32, so that the outer layer materia! F h the intermediate layer 
material F 2 , and the core layer material F } are extruded in a rod-shape to form three 
layers. 

Here, the extrusion speed of the various layers must be adjusted so as to be equal, 
and it is advantageous to attach a suitable adjustment means to the extrusion chamber //, 
and to the feed tubes 21 and 31, Thus, it is desirable to change the ratio of the various 
layers so as to determine the relative diameters of the nozzles 51-53. 

Next, the rod-shaped extrusion product F is cut to each suitable dimension by a 
cutting/rolling means formed from a pair of caterpillar belts A and B and formed into a 
sphere as shown in FIG. 3. That is to say, the caterpillar belts A and B shown in FIG. 3 
are formed from group-structural pieces 41, 41... and chain pieces 42, 42 that cause these 
structural pieces to form an endless series, and are installed on the respective upper and 
lower pairs of sprockets 43, 44 and 45, 46. In the apparatus of FIG. 3, the driving 
sprockets 44, 46 are positioned on the lower level, and the follower sprockets 43, 45 are 
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positioned on the upper level, and the follower sprockets 43, 45 are supported by 
oscillating links LI, L2 to drop freely. It should be noted that 47 is a spline shaft and 48 
is a moving lever. 

At the same time, the group-structural piece 41 forms an almost pentagonal cross 
section and its bottom surface is joined to the chain 42. This group-structural piece 41 is 
such that the top thereof forms a cutting edge 41a, and on the two sides that abut this 
cutting edge 41a is formed a quadrant-shaped crossing group. 

Therefore, due to the meshing of the pair of caterpillar belts A and B, which 
possess the cylinder-shaped crossing groups 41, 41... that cover the entire circumferential 
area and are provided with the cutting edges 41a, 41a.,. at constant intervals, pipe- 
shaped rolling chambers R, R... are formed in a column, and due to the fact that these 
caterpillar belts A and E are caused to move in a loop so that the groups 41, 41... that are 
caused to move so as to pass by each other laterally form the rolling chamber R, R... 
move downward at the same speed and separate at the output (OUT) position, and when 
the extruded rod-shaped soft dough material F drops into the input (IN) of the caterpillar 
belts A and B, it is cut to the specified dimensions by the cutting edges 41a and 41a 
which mesh with each other, and the thusly cut soft dough material F is introduced into 
the rolling chambers R, /?..., and is formed into spheres due to the fact that the groups 41, 
41... that form the walls of said chambers are caused to move, passing by each other, and 
is then discharged from the output (OUT) of the caterpillar belts. 

It should be noted that in the drawing, 6, 6 are dusting powder hoppers, which 
make it possible to apply dusting powder to the surface of the layered dough material F 
extruded from the extrusion nozzle 5, via dusting powder conveyor belts 7, 7, and 8 is a 
brush for cleaning [illegible] the inner surface of the crossing groups 41, 41... of the 
caterpillar belts A and B. 

As shown in FIG. 4, in accordance with the present invention apparatus, the core 
layer F } is wrapped with the intermediate layer F 2 , and moreover, this is wrapped with 
the outer layer Fj, making it possible to mechanically and continually mass produce a 
three-layered product, which of course has the cost advantage of reducing the 
manufacturing cost, and also has the further advantageous effect of making it possible to 
offer a hygienic product with good shelf life, and making it possible to prevent 
contamination by microorganisms, due to the fact that manufacture can be accomplished 
without contact with human hands. 

Furthermore, since the outer layer Fj, the intermediate layer F 2 , and the core layer 
Fj can be selected as desired, not only is it possible to provide a novel frozen confection 
using an outer skin for frozen confections as the outer layer, and with ice cream, which 



readily melts at the touch of a hand, as the intermediate layer F 2 , and with an [bean jam] 
in the core layer F !t but it is also possible to create new food configurations, by using 
solids such as tarako [cod roe], kanimi [raw crab meat], or the like, in the core layer: 
cheese in the intermediate layer; and kanten [agar-agar gelatin processed from the red 
seaweed lengusa "heavenly grass"], or the like, a soft material would serve to enhance 
the flavor, though it would not be appropriate as the outer layer, but in the alternative, a 
rolled product could be used in the outer layer. 

The foregoing is a description based on a specific example of the present 
invention, but various modifications are possible, as long as they do not deviate from the 
gist of the invention. 

For example, in a working example wherein a three-layered product is formed, in 
cases where one wishes to also form a nucleus layer within the core layer F } , this may be 
accomplished by providing a separate nucleus layer material feed hopper, and by 
disposing a nucleus layer material feed tube within the core layer feed tube 31, and 
simultaneously extruding a nucleus layer from a nucleus nozzle that is smaller than the 
small-diameter nozzle S3. 

Furthermore, it is also possible for the extrusion nozzle 5 to be arranged vertically 
in the extrusion chamber 11, so as to simultaneously extrude two or more layered rod 
materials F at one time. Generally speaking, since the group-structural piece 41 is 
formed to be lengthy so as to form the relatively long rolling chamber J?, this makes it 
possible to simultaneously extrude two or more rod materials F without any impediment. 

Moreover, a means for carrying out powder dusting is installed in order for [this 
apparatus] to be used as a three-layered an [bean jam] wrapping machine, but this is not 
necessarily required for other three-layered products. In this case, a plastic material or a 
Teflon (registered trademark) coating may be used so that material from the group- 
structural piece 41 does not adhere to the outer layer. 

It should be noted that there are cases in which it is desirable to wrap extruded 
dough as quickly as possible, depending on the type of three-layered material. In such 
cases, it is advantageous to form the upper sprockets 43 and 45 with a smaller diameter 
than the lower sprockets 44 and 46, as shown in FIG. 5, so as to increase the speed at 
which meshing takes place toward the inside of the crossing group, since there is a limit 
to the degree to which they can approach the side of the pair of caterpillar belts A and B 
(IN). 

4. Brief Description of the Drawings 
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FIG. i is a frontal view of the entirety of a three-iayered an [bean jam] wrapping 
machine of the present invention. FIG. 2 is a sectional view of the inside of an extrusion 
nozzle used in a present invention apparatus. FIG. 3 is a lateral view of a cutting/rolling 
device used in a present invention apparatus. FIG. 4 is a sectional view of a three-layered 
an [bean jam] confection manufactured with a present invention apparatus. FIG. 5 is a 
lateral view of another working example of the cutting/rolling device of FIG. 3. 

/ ... Outer layer material feed hopper 

2 ... Intermediate layer material feed hopper 

3 ... Core layer material feed hopper 

4 ... Cutting/rolling means 

5 ... Extrusion nozzle 
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[FIG, 2) 
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|FIG.4| 
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